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Abstract
Starting with its presentation by Ubiritan D’Ambrosio, ethnomathematics has been a prominent sub field of mathematics 
education research. In this paper, I will first discuss how different researchers, who study ethnomathematics, define it. Second, I 
will summarize the ideas, philosophies and stances ethnomathematicians share. I will then critique the thesis presupposing 
mathematics is culturally dependent, which is shared by most researchers studying ethnomathematics. I will name this thesis as
the Cultural Relativity Thesis (CRT). My counter thesis to CRT that I name as Culturally Independence Thesis (CIT), 
presupposing the cultural independency and universality of mathematics, will be detailed in four aspects: etymological, socio-
pedagogical, historical-anthropological and in terms of the universal applicability of mathematics.
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1. Introduction
Before detailing my paper, I would like to shade light on some points to provide the background to the reader to 
better understand following sections. First, apart from their slight differences in understanding of the implications of 
the field, as I will detail in the following part of the article, scholars who study ethnomathematics generally share the 
similar philosophical, historical, anthropological, educational and political stances. That’s the reason why in his 
article about ethnomathematics, which is known as the publication introducing ethnomathematics for the first time; 
D’Ambrosio (1985) uses pronoun ‘we’ instead of ‘I’ to address the scholars who are studying ethnomathematics. 
Therefore I will use the term ethnomathematician which is also used by Gerdes (1994) to address these scholars. I 
also would like the stress that, because linguistically the plural and singular forms of mathematics are the same 
word, the idea of having many mathematicses or argument of having the mathematics as a single is not available to 
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be expressed and to be used to emphasize the difference between viewpoints of CRT and CIT in English grammar. 
Therefore readers should pay attention to that the word ‘mathematics’ is used sometimes in plural by CRT 
standpoint while it is always used in singular by CIT standpoint.
2. Background and definition of ethomathematics
According to its first definition by D’Ambrosio (1985), ethnomathematics is “the mathematics which is practiced 
among identifiable cultural groups such as national-tribe societies, labor groups, children of certain age brackets and 
professional classes”. So this practiced mathematics of cultural groups can be different from its well-known and 
recognized form, which is defined by ethnomathematicians as Eurocentric mathematics (Powell & Frankenstein, 
1997). While these cultural groups can be thought of based on their ethnicity, also in his definition, D’Ambrosio 
(1985) uses the term of ‘cultural group’ in an expanded form that also covers different social groups within a society 
(such as carpenters, street sellers etc.) those use mathematics in its uniquely developed forms. So ethnomathematics 
can be summarized as the mathematics which is practiced by members of a cultural group who share similar 
experiences and practices with mathematics that can be in a unique form. All these different cultural groups have 
their own language and specific ways of obtaining their practical mathematics, and ethnomathematicians study their 
techniques (Gilmer, 1995). In their chapter in the book which is entitled ‘Ethnomathematics: Challenging 
Eurocentrism in Mathematics Education’, Powell and Frankenstein (1997) emphasize the existence of different 
definitions of ethnomathematics associated with different perspectives. For example while Gerdes’s (1988) 
definition of ethnomathematics is quite compact, it has no specific emphasis on culture: "The mathematics implicit 
in each practice". Ascher’s (1986) definition of ethnomathematics is less inclusive and more focused on non-literate 
cultures: "The study of mathematical ideas of a non-literate culture". In his second attempt, D’Ambrosio (1987), 
includes the term of codification as a difference and he expands ‘mathematics’ and instead uses ‘reality’. This 
definition has an emphasis on the systematization of ethnomathematical ideas of cultural groups and manifesting 
reality through their own system of codification: "The codification which allows a cultural group to describe, 
manage and understand reality". In his definition of ethnomathematics, rather than focusing on the term 
ethnomathematics for some specific cultural groups, Bishop (1988) is defining mathematics itself as a cultural 
product: "Mathematics…is conceived as a cultural product which has developed as a result of various activities". In 
her later definition, Asher (1991) introduces two additional components in expressing her description of 
ethnomathematics. Firstly she adds the word of ‘presentation’ to (possibly) emphasize her new position, which 
evokes that ethnomathematics is not only at the implicit level or just a composition of ideas, but also it was explicitly 
practiced in reality, presented and still being presented by different cultural groups. Secondly she switches her use of 
the term ‘non-literate culture’ to ‘traditional people’. The reason for her change of definition is possibly because of 
her wish to include other cultural groups that have presented or being presenting their mathematics literally: "The 
study and presentation of mathematical ideas of traditional peoples". In his definition, Pompeu (1994) points out the 
requisite of recognition of ethnomathematics by Western anthropologists for its manifestation, therefore his 
definition evokes its continuing Western dependency: "Any form of cultural knowledge or social activity 
characteristic of a social group and/or cultural group that can be recognized by other groups such as Western 
anthropologists, but not necessarily by the group of origin, as mathematical knowledge or mathematical activity". 
And lastly Knijnik’s (1998) definition of ethnomathematics has more socio-cultural emphasis and she does not use 
either the word ‘culture’ or any other word may address ethnicity of social groups. However by the use of the term 
‘subordinated’, her definition of ethnomathematics can be thought of as having a more political emphasis than the 
other definitions above: "The investigation of the traditions, practices and mathematical concepts of a subordinated 
social group".
In spite of their slight differences of definitions for ethnomathematics, ethnomathematicians share four common 
assumptions. The first of these assumptions is concerned with the epistemology of mathematics. Regardless of their 
theoretical positions of cognition and learning, ethnomathematicians share the argument that mathematics is the 
creation of human being. They expose their common position by expressing that mathematics is not universal as 
traditionally believed (D’Ambrosio, 1985) and expressing that, it is human creation (Bishop, 1988). This assumption 
does not only give ethnomathematicians a philosophical ground on which they can rely and establish their theory, 
but also gives flexibility and comfort to be able to assert the cultural relativity of mathematics. Based on an 
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assumption of universality of mathematics, mathematics would not be a creation of human beings, therefore there 
would not have any possibility to claim the relativity of mathematics among cultures. Therefore it can be inferred 
that under only this epistemological assumption, it can be argued that every culture has its own mathematics, 
because the members of each specific culture must create their own version of mathematics. The second assumption 
of ethnomathematicians is their attributions towards the anthropological and historical findings of mathematics 
(Ascher & Ascher, 1981; Ascher & D’Ambrosio 1994; Kats, 1994; Zazlavsky, 1994; Gerdes; 1994). They use these 
findings as empirical evidence to support cultural relativity of mathematics, that is, along the history of human 
being, different cultural groups created their own special mathematics. However there are some exceptional views, 
like Bishop's (1994), that all humans engage in the same basic activities, which lead to mathematics. Thirdly, almost 
all ethnomathematicians emphasize that Western mathematics is imposed to the other cultural groups by 
colonization, and share the emergent need of searching the derivations of the mathematics of Third World countries. 
In other words, they have a common political attitude and reaction against imperialism and Westernization and a 
supporting position for Third World countries (D’Ambrosio, 1985; Bishop, 1988, 1994; Ascher & D’Ambrosio ; 
1994, Gerdes, 1994, Vithal & Skovsmose, 1997). And fourthly, because almost all ethnomathematicians are also 
mathematics education researchers, the last common assumption that ethnomathematicians share is the applicability
of their findings to mathematical education research. They connect their positions with mathematics education, 
addressing some contemporary issues in mathematics educational research and offer solutions and implications 
relying on their ethnomathematical point of view (D’Ambrossio, 1985; Bishop, 1988, 1994; Bassanezi, 1994).
For sure all of these components are interconnected; therefore it may not be possible to not touch other 
assumptions while attempting to discuss only one. Nevertheless, in this article, my focus will specifically be on 
cultural relativity of mathematics which ethnomathematicians hold. Here I also want to clarify that epistemology of 
mathematics is quite connected with the view of its cultural dependency. However my discussion will not be on this, 
in other words, my intention is not to argue if mathematics is a creation of God or of human beings. My argument is 
whether it is embodied in the universe. Therefore I want to clarify that arguing if mathematics is a universal fact or 
not, does not necessarily mean the same thing as, although it is connected to, arguing its foundation, which is not my 
focus in this paper. Also I will not argue that whether teaching techniques developed, or can be developed, using
ethnomathematical point of view are effective.
3. Cultural relativity and culturally independence theses
To systematize the rest of my article, based on the view I critique, and the view I hold, it is necessary to name and 
clearly describe these two views. The thesis supported by ethnomathematics is that mathematics can be relative 
among cultural perspectives and social groups, so it can be developed as a result of various activities based on 
practices and experiences of these cultural groups, therefore it is a cultural product rather than being cultural-free 
and universal (Bishop, 1988; Gerdes, 1994). I name this thesis as the Cultural Relativity Thesis (CRT) about 
mathematics. My counter thesis to CRT is basically based on the idea of cultural independency and universality of 
mathematics. I name this thesis as Culturally Independence Thesis (CIT). According to this thesis, independent from 
its symbolizations, understandings, processes of development and the ways of practices, applications or implications 
used by different cultural groups, mathematics as it is today is a universal value of all humanity and cultures, in other 
words, it is not Eurocentric. It is not time, space or culture depended. For the following section of my paper, I will 
discuss these two theses in four grounds: etymological, socio-pedagogical, historical-anthropological, and with 
regards to the applicability of mathematics.
3.1. Etymological
Here I pay attention to the etymology of the word ethnomathematics. To do so, it is required to consider each sub 
terms in the word and their etymological consistency.  The word "mathematics" comes from WKH*UHHNWHUPȝȐșȘȝĮ
PiWKƝPDZKLFKPHDQVOHDUQLQJVWXG\VFLHQFHDQGĲȚțȩȢWLNRVPHDQVDUW$OOWKHWKUHHFRPSRQHQWVrefereeing to 
the word ‘mathematics’; learning, study and science, are shared values of all humanity. In other words, they are 
universal, because all humans learn, study to learn and develop techniques or to discipline their knowledge to 
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improve its applicability to their lives. This etymologically manifests that mathematics itself is universal. On the 
other hand, the Greek prefix ‘ethnos’ stands for a group of people living together. This can be interpreted as 
something belongs to a specific social or ethnical group. Therefore the ‘ethno-mathematics’ etymologically refers to 
ethnical (or ‘socially different from others’) mathematics. As such, a use of the word ‘ethnomathematics’ can be an 
oxymoron because etymologically it is contradictory to use ‘ethno’ (having a meaning of relativity) in combination 
with ‘mathematics’ (having a meaning of universality). Some researchers sharing the need to distinguish 
mathematics from the ways of doing it feel the need of deriving new terms to critique cultural dependency of 
mathematics. One of them, Robert Thomas (1996) defines the term ‘real mathematics’ to be able to distinguish what 
ethnomathematicians mean by mathematics from what he thinks mathematics is. However I do not feel a need to 
derive or refer to new terms to describe what mathematics is, because it is the mathematics itself. Mathematics is 
universal and real itself, as such, using adjectives like ‘universal’ or ‘real’ for mathematics is pleonasm.
3.2. Socio-pedagogical
Beyond its etymological construction, using the word ‘ethnomathematics’ can sometimes be problematic when 
used in society and education. Even though the fact that ethnomathematics is based on a broad interpretation of the 
notion ‘ethno’, including different cultural groups, not necessarily ethnically; the prefix still evokes race or ethnicity 
(Vithal & Skovsmose, 1997). Consequently, although researchers who study ethnomathematics emphasize that 
ethno should not be thought of as ethnically (D’Ambrosio, 1985, 1987; Gerdes, 1994), some studies show that it can 
be taken in this account, contradicting with the intention of derivation of ethnomathematics and political position of 
ethnomathematicians. A study addressing this issue is conducted in South Africa by Vithal and Skovsmose (1997). 
In some societies with sensitive historical relations among different races within, mainly due to colonization, 
ethnomathematics can be associated with meanings to relate to the racism (ibid). As a result, due to the prefix ethno 
can carry strong divisive and negative connotations in these kinds of societies, with regard to its educational 
implications; its practical use in schools can be problematic as taken anthropologically (ibid). As a socio-political 
aspect, I also would like to critique the use of term ‘Eurocentric mathematics’ (Powell & Frankenstein, 1997) or 
‘Western mathematics’ (Bishop, 1988). Even if we assume that CRT is true and mathematics is a cultural product, 
we still would not argue that the currently used mathematics is purely Western. Some historical findings show that 
the mathematics we are using was not only derived by Greeks. Before Greeks, in China, India, Anatolia, 
Mesopotamia and Africa, mathematics was used in similar ways of Greek’s and affected Greek mathematics. Even 
if their ways, symbols and language they were using to communicate mathematically were different, the 
phenomenon they were dealing with was the same mathematics as we do. During the dark age of Western world, 
Islamic civilizations continued the discovery of humankind on mathematics. In Western world, we still use Arabic 
numerals, and the word ‘Algebra’ is derived from the name of book ‘Al-Jabr’ of a Muslim mathematician named 
Al-Kharezmi. Therefore, even under the assumption of cultural dependency of current mathematics, currently used 
mathematics is still not Eurocentric, rather could be said it is multicultural mathematics and is still a shared value of 
all cultures.
In addition, some empirical evidence (e.g. Dehaene, Izard, Pica, & Spelke, 2006; Dehaene, Izard, Spelke, & Pica, 
2008) supports CIT, proposing that even indigenous peoples having no formal education or exposure to technology 
carry same geometrical and arithmetical intuitions with their westerner peers.
3.3. Historically-anthropological
Throughout history, all cultures from all over the world shared the same concerns to deal with the same problems 
they are faced with in their practices. Their ways or interpretations to express and practice these problems can be 
different. Their levels of depth on exposition of these problems can be relative based on the appearance of these 
problems in the environment or sociality they were situated. However this does not mean that these problems or 
realities themselves were different. In other words, different cultures developed similar solutions to similar 
problems, just in different representations. We can give numbers and counting as the example. Along their practices, 
different cultures used different symbolizations and ways to express counting, numbers and arithmetic. For instance
in ancient times Quipus were used by Incas, knotted cords were used by Chinese, many other ancient societies like 
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Babylonians, Indians found their own ways to express numbers and to solve their problems require counting and 
arithmetic. This is also an argument which is supported by CRT however it attributes relativity to the problems that 
are shared by all cultures, instead of attributing it to the ways, expressions or symbolizations used by these cultures. 
This point of view held by CRT misses that while many cultures were dealing with mathematics in different shapes; 
the phenomenon these cultures were dealing with was the same thing. That’s actually why we can clearly understand 
these anthropological findings even today, by connecting our ways of doing mathematics with their ways. After 
translating their language to English and their own expressions to currently used mathematical symbolization, we 
clearly understand this fact. For example, Babylonians were dealing with algebraic formulas and theorems such as 
Pythagorean Theorem, and we are currently using the exactly same mathematics currently. Likewise after translating 
their texts and understanding the tools they were using to speak mathematically, we are able to conclude that not 
only Babylonians, but also Greeks, Egyptians, Indians, Chinese and maybe many others, for those we could not find 
anthropological and archaeological evidences yet, were expressing the same thing in their own languages. This 
shared thing they were all dealing with was the mathematics itself that we are dealing with.
I would like to express some analogies by telling a story to clarify what I’m trying to distinguish from what. Let’s 
think about two different societies living in ancient times. One is living just near a coast to an ocean; another is near 
lake. Both cultures are trying to find a way to go over along the surface of the water (for nourishment or 
exploration). Both cultures are trying to use swimming as a way to achieve their goals, but they both realize that 
swimming is an individual practice and it is tiring to swim each time for fishing or exploration.  Seeing the activity 
of ‘swimming’ as a bridge leading a better idea, they realize that they do not sink into water immediately. So they 
both get conscious of the universal law of Hydrodynamics. This manifestation is directing them to construct a tool 
which can swim, can transport more than one person and requires less or no power to be moved. After some 
brainstorming within each context, both come with a vehicle which makes them able to deal with the problem. 
Because of the geographical conditions they are in, after some unsuccessful trials, the one close to ocean may need 
to construct a wider and stronger ship which is more resistant to storms and waves of the ocean. On the other hand 
for the other society it can be enough to construct a smaller boat which works on the lake. Maybe while designing 
their ships, they will be affected by the environment they are living in, such as the shapes of animals they are used to 
see. Maybe the materials they will be using to construct their ships can be different, such as if one is living near a 
forest; this society may try to use woods. If the other society is more familiar with reed beds, they may try to use 
reeds to build their boats. In this story, my analogies were between hydrodynamics as a physical rule (universal and 
culturally independent) and the counting or arithmetic, between trading and water, between wooden ships or reed 
boats and quipus or tablets. Maybe different societies used different ways, materials to deal with the problems they 
faced in practice but, what their problems were about was the same thing, which is mathematics.
3.4. Applications of mathematics and applied mathematics
The final aspect I want to discuss is about applied mathematics (AP) and applicability of mathematics to the non-
human universe. Bishop (1998) mentions six universal activities of mathematics as counting, locating, measuring, 
designing, playing, and explaining, He argues that even if these activities are universal, the rest of mathematics is 
culturally dependent. However, according to CIT, these components are just first applications of mathematics, in 
other words, we can call as foundations of AP. Nevertheless these activities are not all applied mathematics, based 
on these six roots; AP has been developing. These developments of AP found their places in other disciplines like 
physics, cosmology, chemistry, medicine, technology, biology, and so on. As a result, all cultural groups from all 
over the world using these benefits of AP. So if the rest of AP was Western, it wouldn’t be applicable to many other 
disciplines and also its products would not be useful for all humans. For example through the use of mathematics, 
we can successfully send satellites to the space and they are working in a good harmony; can derive statistics which 
is used also in many disciplines, such as medicine, so helpful to save many people’s lives, all having ‘human body’; 
can build constructions comfortable, compact and resistant to earthquakes. The golden ratio is another example 
which is can be introduced as an evidence for how mathematics is embedded in the universe. It is not only 
embedded in human body but also in plants, solar system and so on. Many other examples as the evidences for CIT 
can be given to explain based on its applicability to the universe, how mathematics in its current shape is in a 
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harmony with universal facts and how it is useful and important for all humans independently from their cultural 
origin.
4. Conclusion
Ethnomathematics is relatively a new field of study which is supported by many researchers in the field of 
mathematics education. However researchers should evaluate this new theory multi dimensionally. Although I 
believe that paying attention to students’ shared experiences can be helpful in education, some of the concerns I 
addressed in this paper should be taken into consideration. Apart from the theoretical issues I addressed here, more 
empirical studies are needed addressing ‘What the groups of people under the focus of ethnomathematics think 
about ethnomathematics?’, rather than assuming that this theory, which is mainly created, developed and argued by 
Westerners, is reflecting the facts of these cultures and applicable to their educational system.
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